The purpose of this study is to fit a mathematic function to the observed risk figures for Down's syndrome at various maternal ages. Data from the New York State and Swedish studies were 
An increased incidence of Down's syndrome among the children of older mothers has been well documented. The relationship between the incidence and maternal age is far from linear. A gradual increase in rates of Down's syndrome with maternal age is observed up to about age 30 or 31 yr (3) and a steeper increase is seen thereafter, reaching a figure of 1 in 12 at 49 yr (2) . Various hypotheses have been proposed to explain this maternal age effect: maternal exposure to diagnostic radiographs of the abdomen, virus-induced disturbance of chromosomal segregation, "over-ripeness" of the ovum due to delayed fertilization, increase in the frequency of thyroid autoantibodies, and genetic predisposition to non-disjunction (7) . The exact mechanism is unclear.
The purpose of this paper is to present a mathematic function to fit the observed risks of Down's syndrome at various maternal ages. This function could then be used to test the likelihood of the various hypotheses.
CONSTRUCTION OF THE MATHEMATIC FUNCTION
The results of the New York State study (2) andithe Swedish study (3) are used (Table 1) . Inspection of the risk figures suggests an exponential relationship:
where 111 is the estimated rate and x the maternal age (yr), and a and b are constants. for N -2 degrees of freedom on the t distribution. The variable x, is the value of x (maternal age) at which the predicted risk is to be determined. The width of the confidence interval increases with (x, -R), and is a minimum when x, = R.
The results of the New York State study fitted the exponential model very well, with a correlation coefficient of 0.9752 over the whole age range (20-49 yr) ( Table 2 ). The standard error of b, however, was relatively large (0.3627). When the exponential model was applied to the data in segments of 5-yr periods, it was found that the correlation was even better. More significantly, the standard error of b was much lower ( Table 2 ). The equation coefficients a and b generated in this way were used to predict the risk figures (Table I ). It was found that the predicted values were much closer to the observed values when the equation coefficients (a and b) calculated for 5-yr periods were used (as would be expected from the smaller standard errors of b).
Large fluctuations were found in the values of a and b calcu- $ (i), Predicted values using the values of a and b calculated over the whole age range (20-49 yr), see Table 2 .
$ (ii), Predicted values using the values of a and b calculated from 5-yr periods (Table 2) . lated over the various 5-yr intervals (Table 2 ). Close correlation, however, was found between In a and b (correlation coefficient of -0.9994, Student's t = 56.06 and P = 0.0002). The regression equation for In a and b over the age range 20-49 yr:
The results of the Swedish study also fit the exponential model very well (over the entire age range), with a correlation coefficient of 0.9432 (Table 3 ). The standard error of b (0.5508) was larger than that for the New York State study. The results of 5-yr periods, however, did not fit the exponential model as well (correlation coefficients varying from 0.1804 to 0.9762), and the standard errors of b were also very large. This is probably the result of larger sampling erors in the study. The 95% confidence limits for the New York State and the Swedish studies are shown in Figures 1 and 2 
SIGNIFICANCE OF THE EXPONENTIAL RELATIONSHIP
The results of the New York State and Swedish studies (studies which were independent of each other) fit the exponential model very well. Despite the large standard errors of estimate for the 5-yr periods in the Swedish study, it is significant that there is close correlation between In a and b in both studies. From the formula:
we have In a = In I -bx. From basic principles we can expect a close correlation between In a and b if the exponential relationship holds true.
The exponential relationship may be used to test the various hypotheses for the maternal age effect in Down's syndrome. The mechanism for the maternal age effect must be consistent with the following three features. I) the observed risk figures fit the exponential model I = a*exp (bx) very well. 2) There is considerable variation in the values of a and b with maternal age, calculated for 5-yr periods. 3) There is close correlation between In a and b.
It is apparent from the exponential relationship above that any hypothesis that advocates a mechanism of action in an "additive" manner will probably be incorrect. For example, in an "additive" model, if the effect of the causative agent in the Table 3 . Exponential relationship applied to the Swedish study* ith year on the mother is f i , the total effect (T) will be given by a summation over all the years (k):
Such a model will not generate data to fit an exponential relationship.
A "multiplicative" model for the mode of action is more likely to be correct, for example (using the same symbols as above):
It can be shown that a model like this can generate data that will fit the exponential relationship very well, and possibly allow for a considerable variation in the values of a and b as well as close correlation between In a and b.
Although a good fit of data has been demonstrated, the basic character of the underlying phenomena may not necessarily be "exponential" unless supportive biologic evidence is available. It is our hope that more research on the basic mechanisms of the maternal age effect will be forthcoming.
There is some evidence that there is also a paternal age effect on the risk of Down's syndrome (5, 6 ). This appears to be independent of the maternal age effect. Unfortunately, data on the paternal age effect is not as extensive as that on the maternal age effect, and it is not easy at present to construct a mathematic function based on the data available. If the paternal age has a similar effect as maternal age on the risk of Down's syndrome, then the above "multiplicative" model could be extended as follows (assuming that the paternal age effect is independent of the maternal age effect):
where the effect of the causative agent in the ith year on the father is a (5) .
